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Summary
Most corn planted in the United States is a single-cross hybrid; therefore the seed is produced
on inbred lines. Inbreds are known to be less productive than the resultant hybrids; however,
growers and seed companies want to maximize seed production. To this end growers attempt to
keep mineral nutrition, especially nitrogen, non-limiting. Low production potential and high N
fertilization rates can result in the likelihood of groundwater contamination. Key to proper N
application is knowledge of the N response of inbred lines. The purpose of this research was to
determine the yield and N uptake response of a group of representative inbred lines of corn to
applied N, and to show that chlorophyll meter technology developed for hybrid corn is appropriate
for inbreds in seed production fields. High levels of residual N, following a crop of soybean,
resulted in no response to applied N. However, following inbred corn, yield, N uptake, kernel
size, and salable seed (kernels passing a 26164-inch sieve but retained by a 16164-inch sieve)
increased linearly with amount of applied N. Number of kernels per plant also increased as
applied N increased. Inbreds varied greatly in their optimum N rate for both grain yield and
salable seed yield. The average optimum N application rate for grain yield (77 lb Nlac) was
about 10% greater than for yield of salable seed (70 lb Nlac). Data show that chlorophyll meter
methodology developed to aid N management in hybrid corn functions equally well for N
management in hybrid seed fields and its use should help seed producers optimize N use and
reduce potential for groundwater contamination.

Project Description
This experiment was conducted near Doniphan, Nebraska, on a Hastings silt loam soil with a
1% slope. The site was furrow irrigated. Adjacent sites were used for the study in 1991 and 1992.
The 1991 study was grown on land previously cropped to soybean, while the 1992 study was
grown on land previously cropped to inbred corn.
The sites were disked in fall and again in spring one day before planting. All five rows of each
plot were planted to the same inbred line on April 25, 1991, and April 24, 1992, at 50,000
kernels/acre. Plots were thinned to 23,000 and 28,000 plantslacre during early June 1991 and

1992, respectively. Plots were ridged for irrigation during mid-June at about V10 (Ritchie et al.,
1986). During 1991, the experiment was irrigated 6 times with a total of 10.25 inches of water.
During 1992 the site was irrigated 3 times with a total of 5.12 inches of water. Water samples
collected during two irrigation events in 1991 and one in 1992 contained 1.2 ppm N03-N.
To simulate field production conditions, the north-most row of each plot was designated as the
male row even though it was the same genotype as the rest of the plot. Because plots were
adjacent to each other, plants from other plots supplied pollen if self-incompatibility was a
problem. All tassels were removed by hand pulling (two or three leaves were removed with the
tassel) from plants in the south four rows of each plot prior to silk emergence. Plants in the male
row were cut at soil level 10 days after silks had emerged on 10% of the female plants.
Treatment factors evaluated in this study were inbred line and nitrogen rate. The inbreds used
were assumed to represent a diverse background. Four of the lines (N82, P38, W52, and J90)
were supplied by Pioneer Hi-Breds International, 1nc.l and are currently used in commercial
hybrid crosses. Two inbreds were from Illinois Foundation Seed; FR1075 (Iowa Stiff Stalk
Synthetic) and FR36 (Lancaster). Although the parentage of only the Illinois Foundation Seed
inbreds is known, all inbreds displayed unique morphological characteristics. The relative
maturity of the lines varied from 110 to 120 days. The N fertilizer rate treatments were 0,20,40,
80, and 160 lb Nlac. Ammonium nitrate was applied by hand and incorporated by cultivation on
June 4, 1991, and May 20, 1992.
Soil samples were collected prior to fertilizer treatment application and after grain harvest each
year. Plant material was collected 3 times each season at V7, R2, and R6 and analyzed for dry
matter and nitrogen content. A sample of grain (about 1 lb) was shaken in a series of sieves for
2 minutes. The fraction of kernels (by mass) passing the 26/64 sieve but retained by the 16/64
sieve was used to calculate the yield of salable seed.
Chlorophyll meter readings were taken on 30 plants in each plot at biweekly intervals during both
years of the study. At least 30 disks (0.4 inch diameter) from leaf lamina (excluding the mid-rib) were
collected at the same time and analyzed for N content. Readings and samples were taken from the
youngest, fully expanded leaf or ear-leaf on each plant as described by Peterson et al. (1993).

Results
The amount of residual soil nitrate prior to planting (Table 1) greatly influenced the results of
this research. In 1991, when the inbreds were planted into soybean residue and the residual soil
nitrate levels were high (Table 1; 60 lb N/ac in the top 2 feet of soil), amount of N applied did
not affect the N uptake in corn dry matter early in the season. However, N uptake at R2 (July)
increased linearly with increased N application. Nitrogen uptake of only the stover increased
with increased N application.
In 1992, the previous crop was inbred corn and the residual soil nitrate levels were low (Table 1;
30 lb Nlac in the top 2 feet of soil); N uptake in plant dry matter at all sampling times increased
linearly with addition of N fertilizer. Total N in the grain and stover in 1991 averaged only 98 lb Nlac;
however in 1992, total N uptake ranged from 73 lb N/ac for the 0 lb N/ac treatment to 145 lb N/ac for
the 160 lb Nlac treatment. In general, inbreds differed in the amount of N uptake at all sampling
dates. There were essentially no interactions between inbred and nitrogen rate for the parameters
investigated.

In general, seeds were smaller in 1992 (1,876 kemelsllb) than in 1991 (1,566 kemelsbb, Table 2).
This 20% difference in kernel size may reflect the 20% greater plant population used during
1992 compared to 1991. Seed size increased linearly with increasing N rate in 1992, but not
1991. Units of salable seed produced per unit of land also increased linearly with increased N
application in 1992. During both years, seed size and yield of salable seed varied among inbred lines.
At the greatest N rate, 35% more seeds were produced per plant than at the 0 rate; seeds were
also 14% larger at the greatest N rate than at the 0 rates (Table 2). These two factors interacted
to decrease the N rate at which the greatest number of kernels within the salable size range
were produced. The average optimum N rate (over all inbred lines) was about 10% less when
calculated on the basis of yield of salable seed (70 lb N/ac) than when calculated on grain yield
(77 lb Nlac). The optimum rate of N application varied greatly among inbred lines (Table 3).
The two lines from Illinois Foundation Seed, FR1075 and FR36, had optimum N rates (based
on either grain yield or salable seed) that were very high; the optimum rate for P38 was
intermediate; and the optimum rates for J90, N82, and W52 were low. In all cases, except FR36,
the optimum N application rate for salable seed yield was less than or equal to the optimum rate
calculated on the basis of grain yield.
Technology for use of chlorophyll meters to assist in N management has been outlined by
Peterson et al. (1993). Measures of N nutrition of the corn plant (leaf N concentration and
chlorophyll meter readings) in this study were within 5% of the value at the greatest N rate near
the 70 to 77 lb/ac rate calculated as the optimum. Measures of yield (grain yield and salable
seed) were also within 5% of the maximum at the same N rate. These results were consistent for
all inbreds. From these results, it appears the use of soybean rotations may provide hybrid seed
producers an opportunity to significantly reduce N applications to seed production fields. Also,
the optimum N rate for production of salable seed is less than that for grain yield, but is highly
variable among inbred lines. Lastly, findings from this study indicate that concepts for use of
chlorophyll meters to help manage N applications in hybrid corn will function similarly in seed
production fields.

Technology Transfer
The results of this research are being disseminated through meetings and publication such as this
and the scientific literature. Hybrid seed companies and seed producers will also have access to
these findings through representative and grower meetings.
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Table 1. Soil nitrate content (0-2 ft) at the beginning and end of the 1991 and 1992 growing
seasons.
Nitrogen
1
9
9
1 1
9
9
2
rate
May
October
May
September

Table 2. Impact of inbred line and nitrogen rate on seed size, kernel number, and yield.
1991
1992
Yield
Yield
Treatment Seed size Kernel no. Grain salable? Seed size Kernel no. Grain Salable
plant1
bu a-1 units a-1 ker lb-1
plant-1
bu a-1 units a-1
ker lb-1

Inbred

FR1075
FR36

1599
1700

267
221

67
53

74
61

1853
2293

304
298

82
65

100
91

N rate (lb N acE-9

1534
265
68
72
2018
0
22
1571
27 1
68
75
1940
260
65
83
45
1610
285
71
79
1861
266
71
88
90
1571
269
68
74
1838
289
78
96
180
1555
260
66
72
1773
297
82
99
7 Salable yield is the number of 80,000 kernel units produced acre-1, restricting the kernels to
those passing a 26/64 inch sieve and retained by a 16/64 inch sieve.

Table 3. Optimum rate of nitrogen fertilizer application for total grain yield and salable seed for
several inbred lines during 1992.
O p b u m N rate
Inbred
Grain vield
Salable seedt

-

-

W52
68
64
t Sdable yield is the number of 80,000 kernel units produced acre-1, restricting the kernels to
those passing a 26/64 inch sieve and retained by a 16/64 inch sieve.

